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A BSTRACT. Measurements o f clo ud drop ..ire spectra on non-precipitating cumulus clo uds, 1·2 km thick,
were made at different levels o ver the Arabian Sea (maritime) and over r une (inland) regio n during the end of
the summer monsoo n seasons of 1973, 1974 and 1979.

The ma cimurn size of clo ud drops for the. Arabian Sea generally increased with height. while that for run e
JiJ not show a systematic change with height. At bot h the local ions. the total concentration o f drops decreased
with height. The maritime d ist ributions were bimodal at all levels while those o..-er Punc were usually unimodal.
The average values of liquid water content. mean vo lume d iameter. dispersion and conccnt rarion of drops with
d iameter > 50 « m were a lin le greater and total concentration a little smaller over the maritime region as ' o m'
pared to those over inland. The co ncentrations of dro ps with diameter < 14 ,...m and those > 78 I'm and the
ma ximum ~ i7e were greater over Pune than o..er the sea. The ..'a riarions in cloud drop spectra and the clo ud
physical parameters over beth the locations are discussed.

Kc) words - Cloud drop size spectra, Drop co ncentration, Mean volume diameter, Liquid water conte nt.
D ispersion. Bimodal & Unimodal distribution.

I . Introduction

A kn owledge or cloud drop , ;ze d istr .but.on is useful
fo r the study of cloud physics. clo ud development and
rain forma tion. Continental clouds have a narrow spec­
trum and high droplet co ncentration while maritime
cloud s have a br oad spec tr um a nd low droplet conccn­
tration (Squires 1958. Durbin 1959. Jonas and Mason
1974). The cloud drop let spectra in marine cumulus
cloud , a re often bimodal ( Durbin 1959, Warn er 1969).
Usually. a decrease in droplet co ncentrat ion (Squ ire,
1958. Silverrnann a nd G lass 1973) and an increa se in
mea n vo lume d iam eter ( Durbin 1959) were reported. An
increase in liquid water co ntent. falling towards the
cloud lop , with height above cloud base in cumu lus
clouds. were observed (Wa rner 1955. Silver mann and
Glass 1973). The au thors prese nt a co mpa rat ive study
of dro p size d istr ibu tions over mar.t ime and .nland re­
gions.
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2. Measurement..

Measuremen ts of drop s.ze spect ra were made on
no n-prec ipitat ing cum ulus clo uds. 1-2 km th ick, from
a DC·3 ai rcra ft at d iffere nt levels over the Arabia n Sea ,
about 50 km upwind of Bo mbay ( 180 51'N, 720 49 'E ,
11 111 msl) and nca r Pune ( 180 32 'N, 73 ' 51'E. 559 m
rust) dur.ng the end of the summer mo nsoon sea sons
of 1973, 1974 and 1979. The o bservat ions were mad e
on 13 da ys over the Arabian Sea a nd o n 16 days over
Pune. The number o f indi vid ua l cloud s sa mpled was
about twen ty at each location . T he tot a l number
of cloud samples. for which a comparison was made,
was 49 over t he sea a nd 50 over P une. These sa mp les
'vere coll ected during the course of warm cloud seeding
experiments and. as such. lim ited sa mples and onl)
averag e d istr ibu t ions could be ob ta ined a t d ifferent
le' el' in the absence of single-da y vert ical profile ob­
-ervat ions. The experimental area near Pune is abo ut
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